Functional retinal input stimulates expression of astroglial elements in the suprachiasmatic nucleus of postnatal developing rat.
Astrocytes are abundant in the hypothalamic suprachiasmatic nucleus (SCN), particularly in the retinorecipient region. Using glial fibrillary acidic protein (GFAP) immunocytochemistry, we investigated the effect of light on the development of astrocytes in the SCN housing under light-dark (LD) or constant dark (DD) conditions after birth. GFAP immunoreactivity in the DD group showed lower levels than those in the LD group at P50. However, there was no difference in density of retinohypothalamic tract (RHT) terminals in the SCN between the DD and LD groups. After the adult pattern of GFAP immunoreactivity was established at P30, transferring rats to different LD conditions produced changes in GFAP immunoreactivity evident when rats were sacrificed at P50. We next examined, using a primary culture of hypothalamic astrocytes, whether neurotransmitters of RHT such as glutamate and pituitary adenylate cyclase activating polypeptide (PACAP) can stimulate GFAP expression directly. PACAP-38 increased the length and number of astrocytic processes but glutamate did not. These findings indicate that the functional aspects of RHT such as the light stimulated release of neurotransmitters is important for the development of astrocytes in rat SCN. Dynamic plasticity of astroglial elements in the SCN occurs even after GFAP shows an adult pattern.